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ABSTRACT

Presented are percentage levels of wind speed differences computed

from AN/GMD-I wind profile data obtained at Long Beach and Santa Monica,

California. Compiled in 13,152 profiles are nine years of rawinsonde

wind profile data: January i, 1956, through December 31, 1964. The

results presented in this report are based on each kilometer of wind

velocity data for the 1.0 through 25.0 km altitude interval. These

results may be used as an aid in predicting statistical limits of upper

level winds and to provide an understanding of the statistical probabil-

ities of wind speed change as a function of time. Information such as

this is also important for space vehicle launch and related operations.
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SUMMAKY

Presented are precentage levels of wind speed differences computed
from AN/GMD-Iwind profile data obtained at Long Beach and Santa Monica,
California. Compiled in 13,152 profiles are nine years of rawinsonde
wind profile data: January i, 1956, through December31, 1964. The
results presented in this report are based on each kilometer of wind
velocity data for the 1.0 through 25.0 km altitude interval. These
results may be used as an aid in predicting statistical limits of upper
level winds and to provide an understanding of the statistical probabil-
ities of wind speed changeas a function of time. Information such as
this is also important for space vehicle launch and related operations.

I. INTRODUCTION

Whenvertically rising vehicles are launched, it is desirable to
predict what the upper level wind conditions will be at the time of the
launch. Starting about 50 hours before launch and continuing to the
time of launch, special wind profiles are obtained for specified time.
Perusal of these data is necessary to predict the wind conditions that
are likely to occur at flight time. Not only are the wind velocities
(velocity changes as a function of height and time, maximumwind speed,
etc.) observed as the data are collected, but the results of various
studies on upper level winds are also used to improve predictions.
Included in this report are results which are very useful in statist-
ically predicting upper level wind conditions for the Santa Monica area.

These results are applicable only in the Long Beach and Santa Monica
areas since there are definite differences in upper atmospheric wind flow
conditions in other geographical locations.

The m1_hnr=........_# +_¢O_LL_Orcport "'=_=wL_Lto express their appreciation to

Mr. Paul Harness and Mr. Edgar Seely of the Computation Laboratory, MSFC/

NASA, Huntsville, Alabama, for the data computations and to Mrs. Jane

McClure and Mrs. Camille Clanton of Lockheed Missile and Space Division,

under support contract, for preparing the tables.



II. DATA SOURCE AND ANALYSIS

The enclosed tables are percentage levels of wind speed differences

obtained from nine years of serially completed* rawinsonde wind profile

data (13,152 wind profiles). These data (wind measurements), obtained at

Long Beach and Santa Monica, California, include wind velocities for

every 1.0 km of altitude from 1.0 km to 27.0 km (the surface, 26.0, and

27.0 km measurements were excluded from this study). Beginning with

January i, 1956, and continuing through December 31, 1964, four daily

rawinsonde observations were made. Since some data were incomplete, it

was necessary to insert missing or prematurely terminated observations

by interpolation, extrapolation, or by transfer of data from nearby Point

Mugu or San Nicolas Island, California. The rawinsonde measurements had

a 6 hour interval between successive observations. However, in this

report a data interval of 12 hours was used.

The data were grouped by months and altitude intervals and then

classified according to initial wind speed and direction. The altitude

intervals were 5.0 kilometers in depth and the wind data intervals were

i0.0 m/sec for wind speed and 45 degrees (starting at north, 0 degrees)

for wind direction.

The following is an example that shows how the results were obtained.

Suppose the 0000Z July I, 1957, 4 km wind value was 17.3 m/sec at 120

degrees; this value would be entered in the July, i to 5 km interval,

wind speed class 10.0 to 19.9 (20) m/sec and wind direction class 90 to

134.9 (135) degrees. Note that the direction classification is used only

to classify the initial wind profile value. All wind data meeting the

requirements (July, i to 5 km altitude interval, i0 to 20 m/sec, and 90

to 135 degrees) will be placed in the same class as this example. Now

suppose that the rawinsonde sounding 1200Z, July l, 1957, for the 4 km

level was 18.5 m/sec; the difference between these wind speed values is

18.5 - 17.3 = +1.2 m/sec. The positive sign indicates that the wind

speed has increased at this level during the 12-hour interval between

the two soundings. The wind speed changes (1.2 m/sec), along with the

other changes meeting the initial requirements (month, altitude interval,

speed class, and direction class) of this example are grouped together.

A cumulative frequency distribution is then computed for this group.

From this distribution, discrete percentage levels (i.0, 5.0, i0.0, 25.0,

50.0, 75.0, 90.0, 95.0, and 99.0 percent) are determined. These results

are presented in the accompanying tables. The procedure used for deter-

mining the tabular values in this report is the same as that given in

Reference 3, which presents data for the Cape Kennedy, Florida area.

*The term "serially complete data" means that missing data were filled

in by professional meteorologists using extrapolation, interpolation, or

statistical transferring methods so that no wind data would be missing

for any level (References i and 2).



The procedure explained above is repeated for all the wind profile

data. The results presented in the tables are wind speed differences

classified according to the initial requirements. These differences

will not be exceeded during the percentage of time equal to the proba-

bility level of occ,,rrence. For example, the value given for the January,

1 to 5 km layer, 0 to i0 m/sec, 0 to 45 degrees, 12 hours lapsed time,

and 75 percent level classification, is 2.7 m/sec (Table Ia). Therefore,

it is to be expected that 75 percent of the time the wind speed (for the

stated conditions) will not increase more than 2.7 m/sec. For example,

if the wind speed were 5 m/sec at a given time, then 12 hours later, it

would be less than or equal to 7.7 m/sec 75 percent of the time. This

value (2.7 m/sec) was obtained from the cumulative frequency distribu-

tion as explained in the preceding paragraph.

The number of observations (wind profile values) used to compute

the respective increasing and decreasing wind speed values is given at

the bottom of each table.

The following comments along with Figure 1 illustrates how the data

presented in this report may be used. The 5 and 95 percent probability

level envelopes of wind speed change for a 12-hour time interval were

determined and plotted for an actual rawinsonde wind velocity profile

condition. This scalar wind speed profile, as plotted in Figure I, was

observed on September 8, 1965 (2030Z) at the Western Test Range. More

explicitly, these probability wind speed envelopes were determined by

the following steps:

(I) Average wind directions were calculated over each 5-kilometer

height interval as noted on Figure i°

(2) The scalar wind speed data were plotted.

(3) The respective probability values (5 and 95 percent) were

obtained from the tables and algebraically added to the wind speeds.

For example, all wind speeds for the I to 5 km layer fell within the

0-I0 meter per second range and the average direction of 232 degrees

fell within 225 and 270 degrees (ref. Table IXa on page 241). The 5

and 95 percent values for this classification are -4.6 and 5.0 meters

per second, respectively. NOTE: Negative values for the 5 percent

probability level envelopes are considered to be 0 meters per second.

The 5 and 95 percent probability values for winds above 5 km were

obtained and plotted accordingly. The probability wind speed envelopes,

as shown in Figure I, were slightly smoothed "by eye" to improve the

appearance of the figure.



Figure 1 may be interpreted thus: At a 12-hour interval from the

time the measured profile was obtained, the wind speed changes will be

within or equal to these limits 90 percent of the time, based on the

nine years of record used to compute the tables presented in this report.

Obviously this statement can be made without considering the predicted

synoptic conditions. Addition of this information should provide an

improved confidence although it may not be quantitatively definable.

III. ACCURACY OF DATA

The accuracy of rawinsonde wind profile data is dependent on alti-

tude, elevation angle, data reduction, etc. An excellent discussion of the

accuracy is given in Reference 4, prepared by the Meteorological Data

Accuracies Committee, Inter-Range Instrumentation Group (IRIG) for the

National Ranges. There has been no attempt to try to determine the

statistical accuracies of the wind speed differences. However, the

confidence placed in the tabular values decreased outward from the center

value (50.0 percent); i.e., the least amount of confidence should be

placed in the extreme levels (I.0 and 99.0 percentiles). Furthermore,

the number of observations gives a measure of the statistical confidence

that may be placed in the results obtained. Thus, very little confidence

should be placed in tables having less than 30 observations.

IV. COMMENTS

The percentage levels of wind speed differences presented in this

report were obtained from nine years of serially completed rawinsonde

wind profile data from Long Beach and Santa Monica, California. There-

fore, the data are directly applicable only to the specified area and

immediate surroundings. It is expected that the data presented will be a

useful aid to the meteorologist in predicting the wind field for vehicle

launch operations at the Pacific Missile Range and Western Test Range.

Any questions concerning the data presented in this report, its

acquisition, and/or reduction should be directed to the Aerospace

Environment Division (R-AERO-Y), NASA, George C. Marshall Space Flight

Center, Huntsville, Alabama, 35812.
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